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The  Final  Report  of  the  Northern  California  Transit 
Demonstration  Project  sets  forth  the  recommended  networks  for 
Muni  and  AC  Transit  under  the  plan  of  transit  coordination 
which  will  be  required  when  BARTD  goes  into  operation  in  the 
early  1970's.  These  appendices  have  been  prepared  to  make 
available  statistical  data  and  other  details  concerning  the 
present  and  proposed  surface  transit  networks  not  included  in 
the  Final  Report  of  the  Northern  California  Transit  Demonstra- 
tion Project.  They  include  a description  of  the  transit  net- 
work coding  technique  developed  by  the  consultants  as  a method 
of  computer  analysis  of  the  existing  network  which  formed  the 
basis  for  development  of  the  recommended  network. 

The  recommended  network  of  routes  for  San  Francisco 
Municipal  Railway,  set  forth  in  the  Final  Report  of  NCTDP,  pro- 
vides for  a four-prong  system  of  rapid  transit  lines  from  the 
southern  and  western  sections  of  the  city  to  downtown  San  Fran- 
cisco, supplemented  by  rapid  bus  service  on  present  and  com- 
mitted freeways.  In  addition,  it  includes  54  surface  routes, 
with  several  new  crosstown  lines,  others  rerouted  for  connec- 
tion to  rapid  transit,  and  some  retained  to  accommodate  inter- 
mediate travel. 

The  network  is  proposed,  not  only  for  coordination 
with  BARTD,  but  also  to  satisfy  the  other  missions  for  Muni 
improvement  which  are  part  of  this  demonstration  program: 

• Define  other  corridors  for  rapid 
transit  development; 

• Test  over  50  requests  for  route 
extensions  and  other  service 
changes  submitted  by  various 
organizations  and  individuals; 


•Develop  other  route  changes  unrelated 
to  BARTD  for  improving  the  Muni  system. 

The  underlying  support  for  the  numerous  changes  pro- 
posed as  well  as  the  details  of  coordination  with  BARTD  and 
AC  Transit  are  set  forth  in  the  main  report . This  supplement 
deals  solely  with  the  changes  in  routings  and  other  operation- 
al details  which  make  up  this  recommended  network,  including 
new  BARTD  feeder  routes  in  areas  not  served  by  AC  Transit  or 
Muni . 


Included  also  are  the  descriptions  of  the  physical, 
demographic  and  economic  characteristics  of  the  segmented 
areas  and  travel  corridors  which  make  up  the  AC  Transit  and 
Muni  service  territories,  as  well  as  new  areas  served  by  BARTD. 
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uAppendi*: 


TRANSIT  NETWORK  CODING 


Computer  programs  to  analyze  coded  highway  networks 
have  been  available  for  several  years.  Coding  transit  net- 
works for  compatibility  with  these  programs,  currently  in  use 
in  transportation  systems  analysis,  presents  many  problems 
peculiar  to  movement  through  a network  of  separate  transit 
routes.  However,  the  basic  principles  employed  in  coding 
highway  networks  are  valid  and  the  coding  method  is  adequate 
with  certain  modifications. 

The  1965  transit  network  for  the  NCTDP  study  area 
is  comprised  of  the  entire  system  of  Muni  routes  serving 
San  Francisco,  AC  Transit  routes  serving  East  Bay  communities 
and  Greyhound  routes  serving  eastern  Contra  Costa  County  and 
Peninsula  communities  south  of  San  Francisco.  This  1965 
system  of  more  than  120  separate  transit  routes  was  mapped 
in  relation  to  the  474  origin-destination  analysis  zones 
established  in  the  NCTDP  study  area. 

Information  required  for  coding  a transit  network 
includes  the  following: 

1.  Detailed  route  map  indicating  streets 
traversed  by  each  route 

2.  Peak  and  off-peak  scheduled  running 
times  between  schedule  checkpoints 

3.  Peak  and  off-peak  headways 

4.  Data  concerning  special  services  such  as 
peak  period  express,  short  turns,  etc. 
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Coding  the  Network 


Several  characteristics  of  the  transit  system  require 
special  coding  consideration. 

Trips  cannot  flow  freely  from  one  route  to 
another  without  being  penalized  for  the 
time  involved  in  physically  transferring 
from  one  route  to  another . 

Several  transit  routes  can  run  on  the 
same  street  but  their  lines  of  travel 
must  be  kept  separate. 

Trips  cannot  flow  freely  from  one  system 
to  another  (i.e.,  different  transit  sys- 
tems) without  being  penalized  for  the 
transfer  time  and  also  the  transfer  cost. 

Access  links  at  zone  centroids  must  ac- 
count for  the  time  required  not  only  in 
getting  to  a route  but  also  in  waiting 
for  a vehicle  to  arrive. 

With  these  restraints  in  mind,  each  route  was  divided  into 
"travel  links"  defined  by  a series  of  numbered  "nodes."  Travel 
links  on  routes  "A"  and  "B"  in  Figure  A-l  are  361-352,  362-354, 
etc . 

Nodes  are  placed  adjacent  to  each  centroid  so  that 
"access  links"  may  be  coded.  Representative  walking  times  from 
access  points  to  the  zone  centroids  were  computed  by  measuring 
the  average  distance  between  the  centroid  and  its  route  with  an 
average  walking  speed  of  three  miles  per  hour.  In  addition  to 
walking  time,  originating  trips  were  given  an  additional  waiting 
time  which  was  set  equal  to  the  walking  time  but  never  less  than 
two  minutes,  nor  more  than  five  minutes,  since  individuals  seldom 
arrive  at  exactly  the  same  time  as  the  vehicle.  For  example. 
Figure  A-l  indicates  connections  from  centroid  100  to  route  "E" 
and  shows  travel  time  from  100  to  365  as  eight  minutes  (four 
minutes  waiting) , while  travel  time  in  the  reverse  direction  from 
365  to  100  is  only  four  minutes  since  no  waiting  is  necessary 
after  leaving  the  vehicle. 


A- 2 


Transfer  between  routes  is  permitted  only  through 
"transfer  links"  as  indicated  by  the  dotted  lines  in  Figure  A-l. 
Time  for  these  links  is  computed  at  one-half  the  headway  of  the 
route  to  which  the  transfer  is  being  made,  with  any  required 
walking  time  added  at  three  miles  per  hour  (distance  is  coded  as 
0) . For  example.  Figure  A-l  shows  the  time  required  to  transfer 
from  route  "A"  to  route  "F"  through  link  352-351  as  five  minutes 
(route  "F"  headway  is  10  minutes)  while  the  time  required  to 
transfer  in  the  reverse  direction  from  route  "F"  to  route  "A" 
through  link  351-352  as  five  minutes  (route  "F"  headway  is  10 
minutes)  while  the  time  required  to  transfer  in  the  reverse 
direction  from  route  "F"  to  route  "A"  through  link  351-352  is 
10  minutes  (route  "A"  headway  is  20  minutes) . Since  routes  "A" 
to  "E"  are  in  reality  running  on  the  same  street,  there  is  no 
spatial  separation  between  them  and  the  links  between  transfer 
points  (i.e.,  351-353,  353-355,  etc.)  are  coded  with  0 time  and 
0 distance  so  that  no  time  is  added  to  the  trip  which  is  travell- 
ing straight  through  on  route  "F." 

One  exception  is  made  to  the  transfer  rule  of  one-half 
the  headway.  When  transit  service  is  operating  on  very  wide 
headways  - - one-half  hour  or  more  - - riders  will  plan  their 
journeys  and  companies  will  adjust  their  schedules  to  arrive  at 
transfer  points  at  specific  times  rather  than  randomly.  A 10- 
minute  upper  limit  was  set  for  transfer  times  to  "wide  headway" 
routes . 


The  number  of  links  which  may  emanate  from  any  node  is 
limited  by  the  computer  program.  Therefore,  at  locations  where 
many  routes  converge,  a "ladder"  is  incorporated  into  the  net- 
work - - connections  from  centroid  100  in  Figure  A-l  require  such 
a device.  Three  route  connections  are  made  to  centroid  100,  the 
fourth  and  last  connection  permitted  to  centroid  100  is  connected 
by  a "dummy  link"  (0  time,  0 distance)  to  a "sub-load  node." 

This  permits  two  additional  route  connections  to  be  made  from 
what  is  physically  the  same  location.  A second  "dummy  link" 
connects  to  a second  sub-load  node  and  the  procedure  is  repeated. 
The  "ladder"  is  expandable  and  can  accommodate  any  number  of  move- 
ments from  a single  node. 
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Loading  the  Network 


Once  the  transit  network  has  been  coded  and  submitted 
to  the  computer  for  editing  and  building,  it  is  possible  to  per- 
form many  transit  use  analyses  by  combining  the  coded  network 
with  origin-destination  trip  tables. 

The  first  step  in  network  use  is  to  build  "trees"  for 
each  zone  in  the  system.  During  this  phase  of  the  process,  the 
machine  selects  each  of  the  474  zones  in  sequence  and  finds  the 
route  which  yields  the  shortest  elapsed  travel  time  from  that 
zone  to  each  of  the  other  473  zones  - - the  calculation  involves 
224,202  "trees"  and  requires  approximately  10.3  minutes  of  com- 
puter time. 

When  the  minimum  paths  on  the  transit  network  between 
zones  have  been  defined,  zone-to-zone  travel  paths  are  combined 
with  zone-to-zone  trips  to  obtain  the  volume  of  riding  on  each 
link  of  the  transit  system. 
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FIGURE  A-l 


TRANSIT  NETWORK 
CODING  PROCEDURE 
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This  large  area,  consisting  of  about  250  square 


Route  24  is  quite  rugged.  Consequently,  residential  development 


this  group  of  cities  is  a string  of  older  length,  serving  the  communities  of  Orinda,  Lafayette.  Walnut 
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California  Public  Utility  Commission 


would  be  operated  weekdays  only  and  be  oriented  to  would  operate  through  the  residential 


From  that  point,  the  route 


route  would  originate  at  the  Concord 


Highway  to  a loop  at  Ranchito  Dr.  and  Floyd  Lane.  The  In  th±S  area'  the  BARTD  line  eXtends  approximately 

one-way  distance  of  this  route  would  be  2.5  miles.  SiX  milSS  bey°nd  AC  TranSit  service  territory  and  includes 
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-way  distance  of  this 


Id  operate  between  the  South 
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City  station.  It  would  originate 


through  the  residential  sections  would  be  provided  by  this 


Peralta  Blvd.  (Highway  Route  84)  to 


393,252  passengers. 


